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19.1 DESCRIPTION 

Describes a fluorescence endoscope system with a single ICCD and a CCD to detect fluorescence in 
multiple wavelength bands and white light. The novel feature is the means of changing image from one 
sensor to another using a moving prism. Another embodiment utilizes a liquid crystal emission filter. 
Utilizes RGB excitation light. 
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MtitW.#b&ytWL&*It&t£fa&. In an endoscope capable of normal and 

^{ciSV^T, ^-^MW!k(D^M fluorescent observation, the visual field of each 

/^HjS t/c 9 , ^MM&fflDi^ observation image is different. Moreover, the 

^£Sl&ll§I#x{£&ofc 0 i~3 0 observation images are the reflected inverses 

of each other. 

[SOLUTION] 

M&^Ut bX-fttfoJt By sharing the object optical system 19 for 

1 9 ^r^ffl L7°D XA 2 0 usual observation and fluorescent observation, 

^ 2 2 Id «t 9 ^ and making prism 20 move with actuator 22, the 

lb $-£5 t X\ l!,f£®^£il observation image image-forms selectively on 

flfft&flJ (DmfcW&MT 24J either the solid-state image recording element 

fcti^^fcli^fficDifJjggSHi^ 24 for usual observation, or the high-sensitivity 

: f-2 5 ±.\Z.M$l#)\z1fe$.&itZ> image recording element 25 for fluorescent 

<£ o l£ L fc 0 observation. 
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[CLAIM 1] 

An endoscope apparatus having an image- 
formation optical system which image-forms the 
endoscope image of an examined object, and 
an optical-path conversion means which 
performs the conversion of the optical path 
selectively at several positions on the optical 
axis on the radiating side of this image- 
formation optical system. 
Corresponding to each above-mentioned 
optical path by which a conversion is performed 
selectively, several image recording elements 
respectively are arranged on the image- 
formation surface of the above-mentioned 
image-formation optical system. 



[DETAILED DESCRIPTION OF INVENTION] 



[0 0 0 1] 



[0001] 



[*91<0*i-SfiAf#!fr] [TECHNICAL FIELD] 

#3893Mu tfcBMfcrortfcftifeS: This invention relates to the endoscope 
9Hfe"f"5 F*J!Iil§£fl^ll8 L> # apparatus which records the endoscope image 

of an examined object. 

Especially, it is related with the endoscope 
apparatus which records several endoscope 
images with differing wavelengths. 



[0 0 0 2] 



[0002] 



[PRIOR ART] 
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[0 0 0 3] 

(c % £ RBJWi" 5 <b * © 

<h LT, #"J;U2*NADH 

K) , FMN (7 7t'^y5(^ 

/c 0 HpD (^-rb^^y 

4 V y) . Photofrin, ALA ( 6 
-amino levulinic acid) fi, 

#5o 



In recent years with an endoscope, by self- 
fluorescence from an organism, or by injecting 
medicine into the organism and by using the 
fluorescence of that medicine, it is detected, 
making a two-dimensional image. 

There is a technique whereby the illness 
condition (for example, the variety and 
permiation extent of the illness), such as the 
modification of organism tissue or cancer, is 
diagnosed from that fluorescent image. 

[0003] 

If a light is irradiated to an organism tissue, the 
fluorescence of a wavelength longer than that 
excitation light will occur. 

As the fluorescent material in the organism, 
for example, there are NADH (nicotinamide 
adenine nucleotide), FMN (flavin 
mononucleotide), pyridine nucleotide, etc. 

Recently, the interactive relationship with 
illness is clear with such in-the-living- 
body ?factor-material?. 

Moreover, HpD (hematoporphyrin) and 
Photofrin, ALA((delta)-amino levulinic acid) 
have the accumulation property towards 
cancer. 

This is injected in the living body, and an illness 
part can be diagnosed by observing the 
fluorescence of the above-mentioned 
substance. 



[0 0 0 4] [0004] 

Ti^-Ss^lc^! V->5F^Hit^M The endoscope apparatus used for such 

it s ft^il^^fSc^fcfiSclTc^ diagnosis is an image recording means 

tifcSHsl^IHc «£ <0 > fi-fe3t88 mounted or connected to the endoscope. It is 

VMT~e<DMH;^Mb , comprised so that the usual observation under 
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1f&ft!&WT~?£.ft1IBMfrb& the illumination of white light and a fluorescent 

itkftS^^^IIf^i^liCTtSt observation which observes the fluorescence 

^kt SriltR&tydff 0 <t 0 emitted from an organism tissue under the 

£tlT:}o <9 , #f^¥8 - 2 5 2 illumination of an ultraviolet blue glow may be 

2 1 8#lc^r©«as*Jfel2<ftS performed selectively. 

tiTV^5 0 Multiple mention of that example is included 

in unexamined Japanese patent No. 8-252218. 



[0 0 0 5] 

5o 



[0005] 

First, while lining up in parallel two kinds of 
image-formation optical systems, the usual 
object for an observation, and fluorescent 
object for an observation, at the end of the 
endoscope, 2 kinds of solid-state image 
recording elements which convert the image 
from these image-formation optical systems to 
an electrical signal are provided at the end of or 
on the operating part of the endoscope. 

Under the illumination by white light and the 
excitation light which are sent by the time 
division, the image recording signal output from 
each solid-state image recording element is 
joined and chosen from a light source device as 
the timing control of the illumination light, and it 
has the components for this processing and 
display. 



[0 0 0 6] 



[0006] 

2nd, the object optical system shared at the end 
of the endoscope for usual observation and 
fluorescent observation, and the beam splitter 
which isolates the usual observation image 
radiated from this object optical system, and the 
fluorescent observation image, in the 2 
directions at that wavelength are provided. 
At the end of, or in the operating part of an 
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3fc&&ife£^;h^;h,ftfe"f5ll endoscope is equipped with the solid-state 
W^&M^%fa^^i<D9t^M^ image recording element which respectively 
fcte^{1MHH;:{f ;t<5 0 records the usual observation image and the 

fluorescent observation image which were 
isolated by the beam splitter. 

[0 0 0 7] [0007] 



[^mtm^: t £ 0 1 1-Z>Wk [PROBLEM ADDRESSED] 

®] Because the usual object optical system for an 

1M.(D^ 1 Ofa^it^fifi, ii observation and the object optical system for a 

^M^^M^J^t^^ t^^HMM fluorescent observation are situated in parallel 

^^^jt^^i/JWI^BiSgP at the endoscope end, as for the above- 

^MIx^HTV^(7)T\ ii?£lt mentioned first endoscope apparatus, the 

&tifk%:ytm&V$b-e liftm* visual field is different at the time of a usual 

S&5o Z-<Dti&)^ ii^H^^ observation and a fluorescent observation. 

b%L%W&&*:ty 'Jtx.^ir^ For this reason, if a usual observation image 

^±(^^£ti5®^£>!i!l? and a fluorescent observation image are 

^"ftiT Ll£ V\ S&f£#£rjg& switched, the visual field of the image displayed 

Liz o bit^ 0 fnlMfcfa on a monitor will deviate, and there is a problem 

S o of confusing the operator. 

[0 0 0 8] [0008] 

^ fc, W>2 (DfateMMWLfe, Moreover, as for the 2nd endoscope apparatus, 

—J*xzfV y & <DB£MjfeRi\z& a usual observation image and a fluorescent 

tyM1%W>^&b1&ytW l &i&b& observation image are the reflected inverse of 

fil8*BBfi5 1 * 9 , — ~%<DW>%;K each other by reflecting effect of the beam 

$5£l£6fcfc(c#5}iJ&{f splitter, and in order to perform the inversion of 

SrfT? ^^4C5 0 one image, a special signal processing will 

need be performed. 



[0 0 0 9] [0009] 



[HUH***"^5fc»©^a] [SOLUTION OF THE INVENTION] 
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^^RfeliW&M$:M&:1rZ>tL This invention is formed in order to solve the 
#>(c:& £ fritz h ©Tfc !9 x above-mentioned problem. 

^{£^5rtt&$K3£BM\ l&l&lfc The endoscope apparatus based on this 
©!*JftlSlfeS:fefti"S3feft3fe^ invention corresponds to optical-path 
7k t, w©#fc3fe¥#©ttJJtfll conversion means which performs the 
©5ttt±fc*5*t5fl[ft©ffiflllc conversion of the optical path selectively at 
T®&ftKi5te&£3£& , t"53feii8 several positions on the optical axis on the 
&9&&Lbs fltrlBaWWtaEJft radiating side of the image-formation optical 
$tiS^5tK^St^SLT % milS system which image-forms the endoscope 
feiftit^^^^ftffi^^rti^h/ image of the examined object, and this image- 
BEB^tt'SSiScroJKfeSl^irS: formation optical system, and each above- 
ft5wt £r#fifc t i" 5 t) mentioned optical path by which a conversion is 
h <5 o performed selectively. 

It has several image recording elements 
respectively arranged on the image-formation 
surface of the above-mentioned image- 
formation optical system. 
It is characterized by the above-mentioned. 

[0 0 10] [0010] 

dO^^fc^SrtlS^^S^ct According to the endoscope apparatus based 

tUi\ on this invention, the endoscope image of an 

yt^Tb^MWlk, 7fett±<£>Bff£ examined object is, after passing the image- 

©ffififcT^<A3tejfe£:3£ij|$ti formation optical system, the conversion of that 

^j£^3$i^^^O±tw1£^i~ optical path is performed at the position on the 

So optical axis, and it image-forms on the 

corresponding image recording element. 

[0011] [0011] 

[%W<DMM<Dftm] [Embodiment] 

J^T, ^(D^m<DW> 1 <D%M<D Hereafter, the first embodiment of this invention 

7£KB&ISI 1 «r#HB is explained, referring Fig. 1. 

1"5„ m 1 Wti*j^®y£fi£ft© Fig. 1 is a block diagram showing the 

SfijcSr^"t"^SfiJcH"Cfe5o component of the entire endoscope apparatus. 
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[0012] [0012] 

HI 1 l^-f J: o fd x [*i£|£&fi As shown in Fig. 1, the endoscope apparatus 1 

1 f±, rt^it^fcl 0 rt^i consists of the endoscope main body 10, the 

m*ftl Q^mWyt&mSI-Z light source device 30 which supplies an 

%WMM3 0 fa^iM^ifcl illumination light to the endoscope main body 

0(d<fc v )'i%hfitzWL&\t J %-%:W\ 10, the signal-processing apparatus 40 which 

^t:i"5ie ^r%±M^Wi 4 0 t , image-ises the image recording signal obtained 

with the endoscope main body 10, and the 

15 Oi^bM^tiSo monitor apparatus 50 which displays the 

endoscope image. 

[0 0 13] [0013] 

F^^fcft 1 0 it, tfAj^fK jhe endoscope main body 10 consists of the 

mm^RV^-moit ^r&m<D operating part 11 for performing the indication 

Je^^rf? o fz£>(Dffl*i / E : $> 11, of insertion operation, treatment operation, and 

ffcS£l*I f£f? A £ti%> $H:i:<Z)Jf A partial signal processing, the long and slender 

2. ytM^WS Ofrb<Dm insertion part 12 inserted intra-corporeal, the 

Vftft^fa^MJf.Wl O^^Ai" light-guide cable part 13 which introduces the 

Z>7 4 Y fy — ^ )^%\ illumination light from a light source device 30 to 

3, RTffa&§a^fc 1 Ofrb<D the endoscope main body 10, and the signat- 

SMfefS" -^Srff -%%±W^U4 0*^ cable part 14 which transmits the image 

fzH£"f 5if -%rtr— :7Vug[5 l 4 t recording signal from the endoscope main body 

b 5 0 10 to the signal-processing apparatus 40. 

[0 0 14] [0014] 

74 htf'f K^— 1 3(D The light-guide connector 15 for connecting 

ytffl?MW3 OWdfi, jSf#£& both is provided on the light-source-device 30 

Wvt Ztztb<D?4 b K = * side of the light-guide cable part 1 3. 

? 2 1 5 T^iStf btiX^ s Z> Q 7 It goes via the inside of the light-guide cable 

4 Y^^ffl 5frt>7 part 13, the operating part 11, and the insertion 

4 Y>T— -ffrUl 3, jft part 12 from the light-guide connector 15. 

f££|5 1 1 ASP 1 2 <Df*i2[$ Light-guide fibre 16 is built within all of the 

2(D%$& end of insertion part 12. 

{^t>tz^>Xy4 Y7t 4 Opposing the end side of light-guide fibre 16, 

y< 1 6 /^rt/|jc£tiTl^<5 0 the illumination window 17 is provided on the 
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K77^^16 (DftiffiiM end of insertion part 1 2. 

[0015] [0015] 

1 2 WftaStfi, The observation port 18 is distributed at the end 

18^|g^^ ^(D'&hmz.qiL of insertion part 12. 

<D &$&@L-f 5 The image-formation optical system 1 9 which 

1 S^ixftbtiTl^o image-forms the endoscope image of the 

examined object is provided on that back side. 

[0016] [0016] 

l£M^5fl 1 9 (D&ft\%(D%1& On the optical axis on the radiating side of the 

±^li5fe2§£ 90° ^M-f^-f image-formation optical system 19, the prism 

y XA 2 0^lxttb2x"Cl>-5o 20 which performs 90 degrees conversion of 

y V XA 2 0 2 1 the optical path is provided. 

LTU-TT^f 2 Prism 20 is fixed to the linear actuator 22 via 

l£@££ti5„ y -77^fa support stand 21. 

^ 2 2 (3\ ^H^Tt^^ 1 9 Linear actuator 22 can make prism 20 move 

<Djt$fa\z.f£'DXZf}) XA 2 0 £: along the optical axis of image-formation optical 

^i&£-£5w<t^-C§\ W&Bl system 19. 

W$&BiX°m^Lfc2^coi\Lmz. The positioning of the prism 20 is stably 

7°y XA 2 0 ^r^^lC/tfi/^a performed at the two illustrated positions with 

— >• ^"t* -5 o - <£> =fc 5 ft y — 7 the continuous line and the broken line. 

7 ^^=l3l— ^ 2 2 fi, JEHSf Such a linear actuator 22 is a piezoelectric 

^-"ClEtbi"5J±ffl:7^^ 1 j.^— actuator (especially the thing which provided 

9 (#^^?iS(^fi> ^CyJ-yjr the inch worm mechanism suitably or that 

— A^^f^rii^Lfc foSV'' based on an ultrasonic motor mechanism) 

liia s 1 ^^ — $%k%\Z- <£ -5 t> driven by the piezo-electric element, or The 

(D) ^ #S^l^iJffli"5#S electrostatic actuator using electrostatic force is 

7^fax-^iSfiLT^5. suitable. 

y z77^fix-? 2 2d»f) From the linear actuator 22, the wire 23 for 

fi^©iESb£:f&J#t"'5rt:i&0>® controlling that driving is installed in the signal- 

i23 f^aif 4 0 processing apparatus 40. 
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[0 0 17] [0017] 

ffltofflfc^TFLIttiLmztfitis On the image-formation surface of the image- 

3 &titzzf V Xi* 2 011 formation optical system 19 converted with the 

«fc \) Jxfc3t&±fc::fe5tt5 prism 20 positioned at the position shown with 

fa&yt^lh 1 9 ©SHfeiE {d. ii the broken line of the diagram and which can be 

1t^^£fT9fc&<7)@#ai^ll set on the optical path, the solid-state image 

jf- 2 4 fl s Rlfi£ JxTl^5 0 recording element 24 for performing a usual 

JWfcfc-T- 2 4 tf^TtE 24a© observation is arranged. 

ifc*fttt#A<fRl 2©I^|: Make the normal line of light-receiving- 

*tUTii:5Si-^lo]^ £ ^ftTV^ surface 24a of the solid-state image recording 

So element 24 be the direction orthogonal to the 

longitudinal direction of insertion part 12. 

[0 0 18] [0018] 

M<DW&^m\^tz.&9\^#*sis On the image-formation surface of the image- 

3 ~ Ztitzzf}) Xi* 2 0 \z formation optical system 19 converted with the 

«fc 9^ife$ixfc3tK±t*JJt5 prism 20 positioned to the position shown as 

f&i&yt^&l 9(D^^S(d. |£ the continuous line in the diagram and which 

3tM^*fir5fc*roK^ft*ft can be set on the optical path, the high- 

5 ASiEtt^ttTV^So ^ sensitivity image recording element 25 for 

^tl^^fiii^lS^^Cit^T performing a fluorescent observation is 

>"r y^r^f jflvh^l^ arranged. 

"C . rtJII^S^^i 1 2 5 tdfiii As for a fluorescent observation image, it is 

flS^B^^i'S SI&^Fn 09 x. good to use the image recording element which 

(3 CMD (Charge Modulation has amplification function, for example, 

Device) *S&«:JflV^5©#£v\ > CMD(Charge Modulation Device) etc., for the 

ifj^JS^f^^^ 2 5 high-sensitivity image recording element 25 

5tS 2 5a <D7fcHfi}f A£tf 1 2 compared with a usual observation image, 

WJIr^vfrfpH^ LTtt£i~5[S] because its intensity is small. 

# <fc £ft"Cl^3 0 Moreover, make the normal line of light- 
receiving-surface 25a of the high-sensitivity 
image recording element 25 be the direction 
orthogonal to the longitudinal direction of 
insertion part 12. 
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[0 0 19] 

y'momnmy 3 1 &wtv 

1 6©SffiliAltt5„ 



[0019] 

The high-intensity lamps 31, such as a xenon 
lamp or a metal halide lamp, are provided on 
the light source device 30. 

The light which the high-intensity lamp 31 
generated incidents the end face of light-guide 
fibre 16 via condenser lens 32. 



[0 0 2 0] 

mnjgy>73 1 tvj h#j 

-tts^y K^*7.f ^^HHiE 
WL3 3 icJioTttJLAtLiftfc: 
WLtfbtlX\^Z> 0 Z<D\E}tfcfo3 
3(4=^hD-73 4(Ciot 

Mfflztiz*- ?3 5tzxmm 

4iz£%*-? 3 5<75IEKjM 
5/^3 6/5^ =i> hn — 7 3 

^TtTfeixS. H1 1 T?Hu 

f36 ^TtlUgS 3 0 tClSft 5 
J:5K:LfcflS, rta«E*fri 0 
Ol*f^«Rl 1 iclKttfcB, hz> 

-rzzkhxtZo zt\,t><om 

3iT*fc?.„ ai«if 3 0 



[0020] 

Between the high-intensity lamp 31 and the end 
face of light-guide fibre 16, the band-pass filter 
which makes only the light of a blue band 
transmit is depositary provided with the 
rotation board 33. 

This rotation board 33 is driven by motor 35 
controlled by controller 34. 

In addition, the drive control of the motor 35 
by the controller 34 is performed using 
usual/fluorescence observation transfer switch 
36 based on the indication signal input into 
controller 34. 

Moreover, usual/fluorescence observation 
transfer switch 36 was provided on the light 
source device 30 in Fig. 1 . 

However, it is attached to the operating part 
11 of the endoscope main body 10. 

Moreover, or it can also be an independent 
foot switch. 

While an operator observes the endoscope 
main body 10 in these cases, switching 
operation can also be performed and it is 
suitable for operation. 

When the above-mentioned band-pass filter is 
inserted in the optical path by the component of 
the above light source device 30, only the light 
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X^Z>W&\t. ! U'&&i$.<D%<D2* of a blue band incidents to light-guide fibre 16. 
^7^f h Jf 4 K 7 r 4 1 6 \z. When the band-pass filter has shunted within 
Alt L „ 3tK * ^ y < ^ jo-?* the optical path, white light incidents. 



[0 0 2 1] [0021] 

Jt#&3^S4 0 The usual signal-processing part for an 

4^ i ^>co^^'ff -f-^-®^ observation 41 which image-ises the image 

iti'^M'MW.^Mim -^HSM recording signal from the solid-state image 

1 t , Wi!!§k£tWL@L% : f- 2 5^f> recording element 24, and the fluorescent 

(D^mt^mmt-f^itm signal-processing part for an observation 42 

^ffiff 4 2 bti*ftMZ which image-ises the image recording signal 

tbTjo <9 „ ^rti^ti^W^j^.^ from the high-sensitivity image recording 

: f-2 4SU f iSiti^if2 5 element 25 are built into signal-processing 

bV.UZftLXfeWi&tlX^^ apparatus 40. 

3o It respectively connects the solid-state image 

recording element 24 and the high-sensitivity 
image recording element 25 via a wire. 

[0 0 2 2] [0022] 

iiiflMRifcfflflW&SUHU 1 JkXf The image signal from the usual signal- 

•MytMBftit ^r&MM 4 2fttH processing part for an observation 41 and the 

^i~3K&f§f-f±iIHfe£J'5ij|;L fluorescent signal-processing part for an 

g|5 4 3 \z.XJr&thZ) 0 M&ty'O observation 42 output is input into image 

mz-$$4 3\at, mit/HXM switching part 43. 

'Q&z.x^ -yf- 3 6frb<D The selecting signal which chooses either of 

Jb^s-^-^S-^v^T =3 "y y p — the usual observation or fluorescent 

7 3 4^4f5ifg§^ observation which controller 34 generates 

ytW.&t<D\,^-ftifa$:m$l1' 5 based on the indication signal from 

Mtfiim-^-fcAjj&fiXioK) ^ Z usual/fluorescence observation transfer switch 

- xm^^Mmt J§r%±M%<> 4 1 36 is input into the image switching part 43. 

t*3t^^fflff-f-^S§|5 4 2<D The image signal of the usual signal- 

W&in-^rfcMtil&friXtiijj&ti processing part for an observation 41 and the 

So fluorescent signal-processing part for an 

observation 42 is chosen and output here. 
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[0 0 2 3] [0023] 

ii?tl&f^Hf ^rfaMMA lRU* The usual signal-processing part for an 

^Ttll^Hf -^#L3I£|5 4 2 (i, observation 41 and the fluorescent signal- 

2 42kTf processing part for an observation 42 have the 
iii^^ti^^^ 2 5 ^l^ifjff drive circuit (not illustrated) which respectively 

Zm$1r%mW}\B}$& m^1*) supplies a drive signal to the solid-state image 

jSr^LTV^So recording element 24 and the high-sensitivity 

image recording element 25. 

[0 0 2 4] [0024] 

£ bi^Jt 0 [z{t s Furthermore, the drive control part 44 which 

y -77^f ax-^ 2 2%WL drives the linear actuator 22 is built into signal- 

®J-f 5 BftfMfflltt 4 4^ ftj^ $ processing apparatus 40. 

tiTfe*)* ±fS^>- hn— y 3 The selecting signal from the above- 

4 ^b^ili^ff -^£rStf-C\ y mentioned controller 34 is received, 

y 2 0 £±f£^^&U^$l The prism drive signal for positioning at the 

v^> a — l/#1r position which shows a prism 20 as the above- 

ZtctiXD^V XA|gi(j{s#^r^ mentioned broken line and a continuous line is 

£1~5o generated. 

[0 0 2 5] [0025] 

£fc N ifSilJRif -^"fiil^H,^ Moreover, the above-mentioned selecting 
Rlit ^-&SSR4 lXt5*3t** signal is connected also to the signal- 
#Hf -^-&LSI£|S4 2 fc&SKBfcSjft, processing part for usual observation 41, and 
XioV^ iS^ff H^ft the signal-processing part for fluorescent 
<DWm (fiP*>. observation 42. 

ftftlgfe) {OSCT, StJE&"fS The use of the ON/OFF control of a signal 
WWaSfRXtWWft^T-OKft output operation of the drive circuit of a 
EJKOfi J %#4j]Wi\ A F<D~3r>/'3r corresponding signal-processing part and a 
7r&J^©fflU:#k£ti<5o corresponding image recording element is used 

depending on the variety (namely, usual 
observation image or ffuorescent observation 
image) of observation image which the 
selecting signal indicates. 
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[0 0 2 6] [0026] 

BHfe£JDfc*.a$4 3frtbiilt)£ The image signal output from the image 

*i 3 IHfcft ■=&■=■ ^^R5 0 switching part 43 is sent to monitor apparatus 

h tis ®B 5 1 ±.\c%7F £ 50, and it displays on Screen 51 . 



[0 0 2 7] 

BJTT*m^ &#A*B 1 2 



[0027] 

Next, an operation of this embodiment is 
explained. 

First, the predetermined signal is sent to each 
part from the controller 34. 

Make the endoscope apparatus 1 be the 
usual observation mode. 

And, the insertion part 12 is inserted in the 
patient's body, observing under the illumination 
of white light. 



[0 0 2 8] 

^5 6M^7^ h#-f K7 
r-T^l 6 icA&rU If A*B 1 



[0028] 

In the usual observation mode, the above- 
mentioned band-pass filter of light source 
device 30 is in the condition of having shunted 
the optical path. 

White light radiated from the high-intensity lamp 
31 incidents to light-guide fibre 16, and the 
examined object is illuminated from the 
illumination window 17 provided at the end of 
insertion part 12. 



[0 0 2 9] 



[0029] 

In the condition that the radiation of white light 
is performed from the light source device 30, 
the positioning of the prism 20 is performed at 
the position shown with the broken line in the 
diagram by the selecting signal from the 
controller 34 in a light source device 30. 
For this reason, the endoscope image from an 
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1 8 „ ^^.%^k 1 9£.tF examined object goes via observation port 18, 
7°y Xi» 2 0 &tH& LT, Hiff image-formation optical system 19, and prism 
W&M^ 2 4 ±Jc:,1£^-t~5 0 20, and it image-forms on the solid-state image 

recording element 24. 



[0 0 3 0] 

ftK IS $ ft 5 Hftttft** 2 
4 oiEibiH]SS^»j^^ $ ft 

ft, Miftflr-s^roxiftfttais* 

£ftfc*&, Mfcgl9&;i«|S4 3 
ft, ffiftMVttA'MS 5 1 ± 

(c^um$ft5 0 



[0030] 

The drive circuit of the solid-state image 
recording element 24 built into usual signal- 
processing part for usual observation 41 is 
changed into condition of operation by the 
selecting signal from controller 34 in light 
source device 30. 

Thereby, the conversion of the endoscope 
image image-formed on the solid-state image 
recording element 24 is performed to an image 
recording signal, and it is input into the usual 
signal-processing part for an observation 41. 
After the conversion process to an image 
signal, it is sent to monitor apparatus 50 via 
image switching part 43, and a usual 
observation image appears on screen 51 . 



[0 0 3 1] 

ffltA£l$ 1 2 ©5fe»as««-t-5 S 



[0031] 

After reaching the objective part which the end 
of an insertion part 12 observes, when it desires 
a fluorescent observation, an operator makes 
an endoscope apparatus the fluorescent 
observation mode by usual/fluorescence 
observation transfer switch 36. 



[0 0 3 2] 

V hn-7 3 4 #>ib <73 ft 
7^3 1^7^ K7 7 



[0032] 

In the fluorescent observation mode, a band- 
pass filter is inserted in the optical path between 
the high-intensity lamp 31 and light-guide fibre 
16 with the signal from a controller 34. 



<< /<1 6 m <D % ■£ \zW A $ Only the blue glow which transmitted the band- 
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tis '<> K'** 7 4^2 SrSi© pass filter incidents to light-guide fibre 16, and 

lrtzW&yt<Dfrfc : 7<<( K the examined object is illuminated. 

[0 0 3 3] [0033] 

^StftS^E— K"CHU %WM.W In the fluorescent observation mode, the 

_30rt©3yhn-73 4^f) positioning of the prism 20 is performed to the 

<DWSK^%\Z- J: 9 „ 7*11X^2 position shown as the continuous line in the 

0(ii(D^-e/Ttfi(:#^ diagram by the selecting signal from the 

v'h — >^$tbTV^5 0 ^(7)7t controller 34 in a light source device 30. 

£u &&ffcri>b©F^$l&tell For this reason, the endoscope image from an 

1 8 x ^^kit^lh 1 SRZf examined object goes via observation port 18, 

y^V 2 0 It, image-formation optical system 19, and prism 

5±td^f^t"5o 20, and it image-forms on the high-sensitivity 
image recording element 25. 

[0 0 3 4] [0034] 

3t2§2£ff 3 OF^fD^Vhn — 7 jhe drive circuit of the high-sensitivity image 

3 4£>fbtf)ilt^fii 7§-lCj: V , ^ recording element 25 built into fluorescent 

^M^ffllf signal-processing part for fluorescent 

tt^rtiSc^ttSiS^S^^^^f- observation 42 is changed into condition of 

2 5&mWl&ftifiWl1fe#Wib § operation by the selecting signal from the 

tiT^5 0 rtLdct*?, iSi^S controller 34 in light source device 30. 

&&*-^2 5±tc£M&l,;fcf*Jt& Thereby, the conversion of the endoscope 

$^{i> SHfefl -^l£^£tiT image image-formed on the high-sensitivity 

^ft^^fiiJQfSISB 4 2 A^3 $ image recording element 25 is performed to an 

ft, Ifflfeffl" f^<^fiM1^4 image recording signal, and it is input into the 

£ftfc$L W&ty V ^^1^15 4 3 fluorescent observation processing part 42. 

^Lt^^^SI 5 0 (Ci^b After conversion process to an image signal, it 

ft. 'gyt^^WWtfWW 5 1± is sent to monitor apparatus 50 via image 

{c:^L£ti£ft5o switching part 43, and the fluorescent 

observation image appears on screen 51 . 

[0 0 3 5] [0035] 

^^MtDMMfc&ZPl&^^W: In the endoscope apparatus based on this 
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"C(i^ [liffcBH&^-y- 2 4 irifib^ embodiment, because an endoscope image is 
$t$k^M^2 5 t (cifi, Ir]— <D image-formed by the solid-state image 
1 8 RTf1£j&yt¥J& 1 9 recording element 24 and the high-sensitivity 
Sr^'L"Crt ; Rtt<ft36^^§tiS image recording element 25 via the identical 
(DX\ Wttft*— KlvljoV^TPI observation port 18 and the image-formation 
— ©WlpasftkJi/So -<£>*§^ optical system 19, the identical visual field is 
(d&V^T, 5 0 ©i obtained by it in both observation modes. 

® 5 1 ±{^ii^S,^^<}r^7tll In this case, comparison examination will 
^&£r[p]— £~C^7f^~5 become simple if a usual observation image 
£ i£$&^f^??JI <t &<5 0 and a fluorescent observation image are 

displayed at identical size on Screen 51 of 

monitor apparatus 50. 

[0 0 3 6] [0036] 

Ei±i^^<fc J: 5 ^%M<oM Such as described above, because the image 

rt^^^cfi-Cfix iiS of the same visual field is completely displayed 

W&tifhikftffiM&bfc'&^X in the endoscope apparatus based on this 

l^— ^M<nM$L$*^7F&fi embodiment at the time of usual observation 

£<DX\ ^f^#t^?lSL^r^x.5 and fluorescent observation, there is no 

w t #*&v\ Itfz, confusion given to the operator. 

ti5v^ifi"Cfe5 l*3ftH© Moreover, because the high-sensitivity image 

ffiApPB^feSS^flS^jSS^^^^r recording element has been arranged nearest 

ISff Lfc<7)T\ K5<fl¥9§ftS to the observation object at the end of the 

%^m%btiZ>o insertion part of the endoscope, a bright clear 

fluorescent image is obtained. 

[0 0 3 7] [0037] 

EI 2 £r#flSLft;^£b> ^MMco The modification of the endoscope apparatus 

JKffilcft5rtffiJt^fio3E?Kffil based on this embodiment is shown, referring 

£^-f 0 m2ft$H&W<nfo$L& to Fig. 2. 

-S£Wzffi\/^Z>1£:ytWL&% * y(D Fig. 2 is a sectional view of the fluorescent 

WrWMXfo&o observation camera used for the endoscope 

apparatus of a modification. 

[0 0 3 8] [0038] 

Z<D&MWti: y %\ (DMMOJfc This modification is applied to the fluorescent 
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li(£:fc^Tft!I£t<£>f^A£l5$fcS observation camera which attaches the optical 

f£$M!c L/c3fc^^£\ 77^^ system mounted at the end of the insertion part 

^ a — y (DjglBSBteS? «5 of the endoscope in the first embodiment in the 

3k%M&% * 7 Lit ii <D eye-piece part of the fibrescope. 



[0 0 3 9] 

r ^ /<«g® Keg $ titzft®,m 



[0039] 

The fluorescent observation camera 60 based 
on this embodiment is loaded with it and used 
for the eye-piece part 62 articulated by the 
operating part 61 of the fibrescope. 

Here, the optical system in the eye-piece part 
62 can move in the direction of the optical axis. 

When loading with the fluorescent 
observation camera 60, it is moved . It is 
constructed so that the real image of the 
endoscope image transmitted to the image 
guide fibre end face of a fibrescope binds to a 
predetermined image-formation surface. 



[0 0 4 0] 

^760 rtsptfi, 

6 3 k&yt&mz.m^zfci&m 

m-<tc cmd <om^ yt&£t% 
4T*mmznrttz ccd t» 



[0040] 

The parallel establishment of the solid-state 
image recording element 63 used for a usual 
observation and the high-sensitivity image 
recording element 64 used for a fluorescent 
observation is performed inside fluorescent 
observation camera 60. 

Besides the CMD previously described, for 
the high-sensitivity image recording element, a 
CCD which provided on the front side the image 
intensifier which multiplies the quantity of light 
can also be used suitably. 



[0 0 4 1 ] [0041] 

1k%Mf&j} * 7 6 0 fa<DX$ft% In the incident-light path in the fluorescent 
SS^-li, #&§£9 0° observation camera 60, the prism 65 which 
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XA 6 5 ^tStt bti"CV , > performs 90 degrees conversion of the optical 

5 C ~7 ]) XA 6 5 ^fi&gfiS path is provided. 

£3 w<— 6 6 ^iiS? £ tiT:Jo The lever for positioning controls 66 is joined 

"9 , ffififlSffi 6 6©S by prism 65. 

M\Z.\t; •? 6 7 ^t&tt <btiT:£ A knob 67 is provided on the edge part of the 

%MM~ti 7 6 0 (Ds^Wy-y lever for positioning control 66, and it is 

6 8 <D^£|H£3£t5TV^-5 0 extended into the exterior of housing 68 of the 

fluorescent observation camera 60. 



[0 0 4 2] 

J 7 6 7 LiAfrr t^X 

6 3±Krttt*fc&Sfcfc-r3. 



[0042] 

By pushing in knob 67, prism 65 moves to the 
position of the broken line in the diagram. 

An endoscope image is image-formed on the 
solid-state image recording element 63 
provided on the image-formation surface of the 
eye-piece part 62. 



[0 0 4 3] 

y^6 7£3I< ittJ: 7° 



[0043] 

By pulling knob 67, prism 65 moves to the 
position of the continuous line in the diagram. 

An endoscope image is image-formed on the 
high-sensitivity image recording element 64 
provided on the image-formation surface of the 
eye-piece part 62. 



[0 0 4 4] 

6 4 fc#*©flHHQ.S« 

v^ 0 



[0044] 

The wire which delivers and receives the drive 
signal and the image recording signal between 
the solid-state image recording element 63 and 
the high-sensitivity image recording element 64, 
and each signal-processing part is integrally 
bundled as signal cable 69. 



[0 0 4 5] [0045] 

%WMWZ 0, it^MBM4 Since the light source device 30, the signal- 
ORT/^ — 5 0 itM 1 processing apparatus 40, and the monitor 
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<4tf^ 0£RW£NT 



Ltct> (D k [rMH~C£><5 frb, apparatus 50 are the same as those shown in 

^ffc^^T B&i"£ 0 Fig. 1, their explanations are omitted. 

[0 0 4 6] [0046] 

*fI^Jl:^5rtlSiglt In the endoscope apparatus based on this 

i3\ f)feS^ffi*>7 6 05:7 modification, the eye-piece part 62 of a 

T 4 y<^^~-^(Dm^6 2\z fibrescope is loaded with the fluorescent 

U / 6 7 £ L3£ti> k camera for observation 60. 

k h JtWMW: 3 0 (Dmi%/ While pushing in knob 67, it is considered as 

^i^'JM^^^f 3 6 a usual observation mode using usual 

^rffl^Til^H^^^- K k i" /fluorescence observation transfer switch 36 of 

3o the light source device 30. 

[0 0 4 7] [0047] 

^fc^Ttllf^ilfri cMdfi, Moreover, when a fluorescent observation is 

7 &5\< k ki>iz.* %:M desired, while pulling knob 67, it is considered 

3 0 (DMIS/'Wi^M^ty *9 as a fluorescent observation mode using usual 

^x.^ - 3 6 ^rfflV^T^^t /fluorescence observation transfer switch 36 of 

ISI^— Yk-f&o ^<D^L(D^ the light source device 30. 

{f fi, f§ 1 <DMM<DMM k W\m Other operation is the same as that of the first 

X fc5o embodiment. 

[0 0 4 8] [0048] 

^^^W^Sftfl^^flf;: J; According to the endoscope apparatus based 

tiff, % 1 (D^MfDj&m^&Z on this modification, in addition to the effect of 

ftU^^\E.<D$j)$k^M?LX , # the endoscope apparatus based on the first 

SiJcDjt^^foS VMiSH&^^f-S: embodiment, a fluorescent observation can be 
^L^V^ii^co^r-f performed using the usual fibrescope which 

y^ffiV^T^Tfe^^^ri"^)^ k does not have a special optical system or an 

ft X # 5 o L 7t o T , image recording element. 

Wt^M^t) ^ y &&JN~t ; &tzrtX Therefore, a fluorescent observation can be 

i&Ttll^SrfT 5 - k ftX^, # performed only by adding a camera to an 

i3$>X$kffitf : }X& ; b 0 existing installation, and it is very economical. 

£ ^^^1^11^5®* r -< Moreover, because various fibrescopes with 

— "Itti ^5© differing lengths and outer diameters can be 

T\ W\H(D^x ft^iO^^li used, fluorescent observation of various parts 
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inside the body can be achieved. 



[0 0 4 9] 

wm*m 3 rum 4 z&m Lfc 

[0 0 5 0] 

;©|2olloilit i*)*i 

-WJWfe*^^ cfc otIW 



[0049] 

Next, the 2nd embodiment of this invention is 
explained, referring to Fig. 3 and 4. 

Fig. 3 is a block diagram showing the 
component of the entire endoscope apparatus. 

Fig. 4 is an explanatory drawing showing the 
timing of each part of operation. 

[0050] 

While this 2nd embodiment enables an image 
pick-up of both usual observation image and 
fluorescent observation image by the single 
image recording element provided at the end of 
the insertion part of an endoscope, usual 
observation and fluorescent observation are 
sequentially switched by the timing controller, 
and 2 kinds of images are made simultaneously 
displayable on the monitor apparatus. 



[0 0 5 1 ] 

ioi rtflMfcfcfls l lot, 

ffe-rzytmrnmi sot, 
M*&i i o^&vnbivitm 

-tz^-tmwi 5 0 tfr^m 



[0051] 

As shown in Fig. 3, the endoscope apparatus 
101 consists of the endoscope main body 110, 
the light source device 130 which supplies an 
illumination light to the endoscope main body 
110, the signal-processing apparatus 140 which 
image-ises the image recording signal obtained 
with the endoscope main body 110, and the 
monitor apparatus 150 which displays the 
endoscope image. 



[0 0 5 2] [0052] 

110 te^A&fK The endoscope main body 110 consists of the 
VkWSMfe1k.X$— Soft f&lo operating part 1 1 1 for performing the indication 
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fa^^Tr ? tctfXDWifc^ 1 I of insertion operation, treatment operation, and 

1 . #B£F*H£if A&ti&'ffl&fD a partial signal processing, the long and slender 

JfAfBl 1 2, jcili^fil 3 0 insertion part 112 inserted intra-corporeal, the 

A»bO^W5t4rrtKft*:fr^9f light-guide cable part 113 which introduces the 

Ai~5 Y #-< Y^r—~f)^% illumination light from light source device 130 to 

113, TkMTfofflM&fc 110 the endoscope main body, and signal-cable 

*»fc©!ifcflr-*<H!-W!kSKlt part 114 which transmits the image recording 

1 4 0^^^i--5ff Tf*r— -ffls signal from the endoscope main body 110 to 

% \ 1 4 t frbte&o signal-processing apparatus 140. 

[0 0 5 3] [0053] 

7^ K7t^^1 1 Because light-guide fibre 116 and the 

Xff$M& 1 1 7tt, 11 <DMM illumination window 1 17 are the same as that of 

<Dlfc%<D\><D iPitfc^ro the first embodiment, their explanations are 

X\ »W«r**1-*. omitted. 

[0 0 5 4] [0054] 

rtBMfctfJif A$B 1 1 2<75$fci$lc Observation port 118 is located at the end of 

its 1 1 8 # i> $ ft, insertion part 1 12 of the endoscope. 

<0&5flflKtttfc#©rtftfllHfe£: The image-formation optical system 119 and 

M^"t"-5^^7t^^ 1 1 9]&Tf the solid-state image recording element 120 

IH^MSHi^-T- 12 0 ^ixtt btb which image-form the endoscope image of the 

V N So examined object are provided on that back side. 

[0 0 5 5] [0055] 

&0fc7fe^ 119 The colour liquid-crystal filter 121 is provided 

1 2 0 i: cDHUCKi, tiy—W. between the image-formation optical system 

l 2 las&ftbixT 119 and the solid-state image recording 

t/^6o 7J 7— WLvky-O^f 1 2 element120. 

1 it. fftlftHE-^UU: 0 'MiOi-fZ) The colour liquid-crystal filter 121 can control 

frfflffl-f 5: iflSpTfll the wavelength of the light transmitted with a 

"Cfo 0 . HlfWfHtSf 1 2 0 ± control signal, and only the light of an arbitrary 
\zfcM<£>t&£:V>?/t<D wavelength can be made to image-form on the 

-£5 d t ^T*# -5 0 M^W&Oi^-its solid-state image recording element 120. 

&&$.&<Dyt(D&^ Specifically, only the light of a green 

%(OHs h^\^it-t-<X<D%(D wavelength, only the light of a red-colour 
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3 MM&ft&Mtilffi^MilEi £ -fr wavelength, or it is possible to make 3 kinds of 

5 ^ t ^olfg'Cfc 6 0 lights of all lights transmit selectively. 

[0 0 5 6] [0056] 

ftia^Oj^ff^ lllttt, H Input means 122 for adjusting the gain of the 

fcWt&M^- 1 2 0 (Dtf-J solid-state image recording element 120 is 

®5-f ZtitfxDAjl^tx. 1 2 2^ provided on the operating part 111 of the 

JxttbtLTl^o endoscope. 

[0 0 5 7] [0057] 

%WMU 1 3 0 mHfey The high-intensity lamp 131 and the condenser 

1/7° \ 3 llklfMJt^^Xl 3 lens 132 are provided on light source device 

2frW>rttbtlX&<9 , 7^f 130. 

-< Y7 7 4 1 1 6 coitffiiSjc^l it is arranged so that incidence of the emitted 

3 2 A»P>oai^t3tdS light from condenser lens 132 may be 

Alt £ tl -5 <£ 5 i£© £ tiT performed to the end face of light-guide fibre 

<5 0 116. 

[0 0 5 8] [0058] 

^ftUVXl 32i7^ hTJV The rotating filter 133 is provided between the 

Y7 t /S 1 1 6 © AttiffiiS <!r condenser lens 132 and the incidence end face 

(Dm\a-£, ^\U7 4 ^$ 13 3 of light-guide fibre 116. 

j^Sxtt bHXV^o [filter 7 -f The four filters of red, green, blue, and blue 

^13 3(cf£^, Ms f , for fluorescent excitation are provided in 

Wi&M (D^<D 4 o<7) 7 a it rotating filter 133. 

WttfbfriXioV) , ^— ^ 13 4 A rotation drive is performed by the motor 

£«fc 0l§UK£i>£;txT±lB#j£ 134 and incidence of the light of each 

ft^^co3t^r7^T hT^^f K7 7 wavelength area is sequentially performed to 

^U16 {-Jii^Alt-rs 0 light-guide fibre 116. 

[0 0 5 9] [0059] 

^-^13 41^ 3feiK£&1I13 That operation is controlled by the timing 

OrtWftttbii/fc*^ 5 controller 135 by which the motor 134 was 

yhn-7l 3 5 J: o T ^ <£> provided in the light source device 1 30. 

UjfM s rl!iJ$]£tL<5o ^ * The control signal from the timing controller 

= y|<n-7l3 5^t>oafl 135 is sent also to the signal-processing 
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fs-^-fi. ft-^-^S^M 1 4 OR apparatus 140 and the high-intensity lamp 131. 
XFMMlx. vl/^fl 3 l^t^b The quantity of light of the high-intensity lamp 
2x5 0 r (Dfai'MiW-%r\c£. V „ it; 131 varies according to these control signals. 



[0 0 6 0] 

m^&mmwi 4 o(c« % @# 

1 2 0 ^boS^f 

zwmti- zm^timn 1 4 1 
m^mui 4 l^tts^-r 

!i 142i, ®^^^&!; 14 2 
( c f 5 It £ ft X v ^ -5 <D m & £ 

m^mir^mmm^i 4 3 

bfrWirtbtiX^^e 



[0060] 

The signal-processing part 141 which image- 
ises the image recording signal from the solid- 
state image recording element 120, the image 
memory 142 which stores the image signal 
which the signal-processing part 141 outputs, 
and the image combining part 143 which 
integrates several images stored in image 
memory 142 are provided on the signal- 
processing apparatus 140. 



[0 0 6 1 ] [0061] 

\t ^famZb 1 4 1 (i, mW^L^L The signal-processing part 141 has the drive 

^F-l 2 O^lZiMf circuit (not illustrated) which supplies a drive 

-SIKiJjIfiDSS (H^-tt-f ) ^r^L signal to solid-state image recording element 

T^5 0 120. 

[0 0 6 2] [0062] 

itWMW. 1 3 OftOfsf %W The control signal sent to the signal-processing 

zz^ Yv — 71 3 5 apparatus 140 from the timing controller 135 in 

MBW. 14 0 \z.^bfitzUU\t a light source device 130 is supplied to colour 

■f-fi, tsj— Mm? 4 Ji"? 1 2 liquid-crystal filter 121, signal-processing part 

1 , ft -%&m$$ 14 1 RXfMig. 141 , and image memory 142. 
^€!ii4 2l:if^ii5o 



[0 0 6 3] 



[0063] 

The colour liquid-crystal filter 121 receives this 



(Dfflfflit -f-^riSttT, ±H.(DM control signal, and a selective permeation effect 
fc&ytAXf±$.&(Dm$i of the above-mentioned green light, red colour, 
#Ja!fiiH1^ ^rtr r> „ or all wavelengths is performed. 
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[0 0 6 4] [0064] 

it^-^MU 14 1 fir (DUMit As for the signal-processing part 141, timing of 

-^-(^ct *9 > fijfE^ 5 i^^fM operation is controlled by this control signal. 

[0 0 6 5] [0065] 

1HIM ^yi42(±rcD Moreover, the image memory 142 receives this 

UWt ^^nx s &&<Dm& control signal, and the write-in control of the 

ft ^(DW^i&^M'M&fr ? o image signal for each colour is performed. 

[0 0 6 6] [0066] 

H^/^C'a p|5 14 3 {c^iu'^M £ The image signal which was integrated in image 

titzMi^iE^rit^ — ^^fil combining part 143 is displayed as the usual 

5 0 ±(dS^ll^!H^ 1 5 1 R observation image 151 and the fluorescent 

XJ^%^MM\^ 1 5 2 t L~t^ observation image 152 on monitor apparatus 

*^ii5o 150. 

[0 0 6 7] [0067] 

H4Sr#RHL<C*s&, ^ Next, an effect of the 2nd embodiment is 

2 <DMM<Dffi1&<Djfem SrSfcWi" explained, referring to Fig. 4. 

5o HI 4 Fi^feflS^fi 1 3 0^<7) Fig. 4 is an explanatory drawing showing a 

9 <i ^n-7i 3 5 time variation of the quantity of light of the 

J:oTS!l^l$ix5lH]te7>f ^ penetrated-wave length area of the rotating 

^13 3 # 9 filter 133 controlled by the timing controller 135 

—WL^y^frZ 12 1 Ojtgil^ in a light source device 130, the penetrated- 

^z^MLRXJ^Ml^J l/~f 1 3 1 wave length area of the colour liquid-crystal 

(DytA^mm^it^^-rmm filter 121, and the high-intensity lamp 131. 

[0 0 6 8] [0068] 

SHS^ y/l 3 l^b^Tt For the light from high-intensity lamp 131, the 

fit, 50^7 -r 1 3 rotating filter 133 to rotate is transmitted, and as 

3 £3ftii§1~5 r t \z. X <9 , 14 shown in Fig. 4, it becomes red (R), green (G), 

(R) ^ %k (G) , and blue (B), or it becomes blue for fluorescent 

# (B) Rlf&ytJBb&FRtD^ excitation (B'), and incidence is performed to 
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(B* ) 7^ K light-guide fibre 116. 

7yf'*l 1 6{c:Alti"'5o L Therefore, the examined object will be 

fc^oT, 4^ttl*r©HJ?"C illuminated by the light of each colour in this 

&&<Dftiz£r)mW£tiZ>^t order. 



[0 0 6 9] 

jttttffOlfttt, Sgfcft^ai 1 1 

1 2 1 £3ifiU Sfttftt*? 
1 2 0±fc:*S&1-5 o *7-^ 
ft7>r /l'* 1 2 1 fi, 
"Tct9(C x mWWR. G, B 

t s tt^Mia-t saw 

TlHlte7 >r^^ 1 3 3(7)0^0 
G, BlMr>^M©G, 



[0069] 

The image of an examined object transmits the 
colour liquid-crystal filter 121 via the image- 
formation optical system 119, and it image- 
forms on the solid-state image recording 
element 120. 

For the colour liquid-crystal filter 121, as 
shown in Fig. 4, when the illumination lights are 
R, G, and B, it becomes the transparent 
condition causing full-wave length permeation. 

At the time of B\ it is controlled to transmit a 
fluorescent image of G area and R area. 

In this way a total of 5 images of per rotation 
of the rotating filter 133, R, G, B of the usual 
observation image, and G, R of the fluorescent 
observation image are recorded. 



[0 0 7 0] [0070] 

^ (DWt&it-^rlt. it ^r&Mlft 1 This image recording signal is transmitted to the 

4 imfci££;h^ WkMMt^ signal-processing part 141, it is sequentially 

Mi^^^V 1 4 2 tdfS image-signal-ised, and image memory 142 

tit £ ti 5 o stores it. 



[0 0 7 1 ] [0071] 

Mi^^^rV 1 4 2 Among the 5 above-mentioned images stored 

J:E5o(?)Ii(7)H^ ii^H, by image memory 142, R, G and B of usual 

^<DR, G, BltMi^^a-^l observation are superimposed in the image 

4 3 icXWLteii t>"\tbtiXM^ combining part 143, and are the usual 

I 1 tt <5 o observation image. 
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[0 0 7 2] [0072] 

WHk^^}) 1 4 2 Moreover, among the 5 above-mentioned 

£2xfc±l!E 5 oco!j^<7} o images stored by the image memory 142, G, R 

^Tfctt^^G, R®^f:£ N of the fluorescent observation image are 

$c-cHft 14 3 (CTJi&'a k>£ti superimposed in the image combining part 143, 

T^^IS^lHfe t ft 6 o and form the fluorescent observation image. 

[0 0 7 3] [0073] 

Z<D£ o K LX'&btifcMlftW* Thus the obtained usual observation image and 

^Wikti&ft^$gWif&lt~£^ the fluorescent observation image are 

^i£{S 1 5 0±(::3£' < T5^f£ processed in the image combining part 143 so 

tiZ> X o tzWi^ffiiik U 1 4 3 \c that they may be arranged and displayed on 

X%±m£ti, ^^^SH 5 0 monitor apparatus 150. 
^TS^^ti^o It displays with the monitor apparatus 150. 

[0 0 7 4] [0074] 

ftio N — ftk^^fcfrh^&^hti While, because the fluorescence emitted from 

&^%fe'ffi%%XfoZ>(DX\ the organism is weak generally, in this 

Jfero?^ffit*3V^Tfi, embodiment, it is the timing to which the 

FQ<DMBRib*fTt>tiZ> $4 % illumination for fluorescent excitation is 

-C\ MM&y^y ' 1 3 1 (D^tSt performed, and it is controlling to make the 

SrlfJD^itS X 5fcfMPLTV^ quantity of light from high-intensity lamp 131 

5 (HI 4 #88) o increase (diagram 4 reference). 

[0 0 7 5] [0075] 

£ b ^> M^i"5S# J ^H^Sl5 Furthermore, the fluorescent color tone emitted 

{it^ioT, Ktlffc^b^S-tirk from the examined object may change 

fi^>^%(D^Mt^ti,^> Cl t ft according to the patient and the observation 

fo5o %^X\ *MM<DMWAZ part to observe. 

isv^Tfis SM^pB 111 icSStt Consequently, in this embodiment, each gain in 

btitcAJj^Bk 12 2 relation to R image and G image or its ratio of 

£tilp^ 14 1 lci&yt^^(DRW fluorescent observation is input into the signal- 
VBLb GlHfeU:*H- processing part 141 from input means 122 

S^fi-^WJfcSrA^J IT, Pi® provided in operating part 111, and it enables it 

ifetf>-fePI£rSqlfin~C# 5 <t o K L to adjust the color tone of both images. 
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[00 7 6] [0076] 

C (DM 2 <DMM(DM1&\z Xti According to this 2nd embodiment, because a 

<^ ^CDH^ft^^^fciTii usual observation and a usual fluorescent 

SH^,£.U^5tfI,^£tT5 - 1 observation can be performed with one solid- 

#T'# &<DT\ fa&MZIffl&ik state image recording element, it is possible to 

w t ^'"iHb'Cfe'So t.fz, narrow the diameter of the endoscope. 

1*1— &&<Di&1%W.&Wii&b'%yt Moreover, the usual observation image and 

H^SH^t $:(r|B#}c^e- — ^_h{d the fluorescent observation image of the same 

^^"1*5 CI t ^T*# -So visual field can be simultaneously displayed on 

a monitor. 

[0 0 7 7] [0077] 

&3o x &MM<DMM<D}$i.9fl\z.$d In addition, in explanation of this embodiment, 

V^T, Hfls:tWfc3f-f- 1 2 0firt the solid-state image recording element 120 

IMft&fcl 1 0 (D^cMU^Wttf was provided on the end of the endoscope 

5 «t o \z. Ltctf, ±j&<D&Mffl main body 110. 

£l^&£rt8Mfc©g&flllflSK:£MI However, it may be provided on the camera 

"t'-S ^ y (£18! ft 5 X o L"C with which the eye-piece part of an endoscope 

fc<fcl\, Z<DbHi, -hlScottiPi is loaded as the above-mentioned modification. 

^fc^v^iitcoA^^^t^/c if the above-mentioned gain or ratio input 

13 ^7 «fc 9 (£i~5 £ „ means is also provided in the camera at this 

time, it is advantageous for operation. 

[0 0 7 8] [0078] 

The treatment tool for endoscopes based on 

ffl^M^rfi. this invention described above is summarized 

as follows. 

(fttfil) (Additional remark 1) The endoscope 

ffi^^ &lfe^Jt^7fc t s apparatus having the image-formation optical 

&ft¥&<Dtti%iM<D%:$&±ic}o system which image-forms the endoscope 

3lIifc^{uil{CTiltR^C7fc image of an examined object, optical-path 

KS:^4fei"55tK^Jft¥Stx conversion means which performs the 

ffi%&M$l&}\z&&£tiZ>&ytV& conversion of the optical path selectively at 

(d£fj£LT, mWfe&%^7k(D several positions on the optical axis on the 

/^^Stc^tl^ixSaa^tLSli radiating side of this image-formation optical 
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(f+E 2 ) WE^KSEft^tt, 
E* IrI 3E»*fU offiB * fc f4 IrI # 

(f+E3) WE«»©»«i*^ 
5ri*r»*i1-5#ElE« 
(f+E4) ME**©**** 

5 r &«f«£ 1-5ttE 3 Eft 

(ttffi 5) luErtllil^E^rt 
5 ft 5 # ^ 5 £ 
#U ffiEtt*©***^^ 
E#> 7tKttfeixTV^5r. £ 
Sr«F»t i-5f+E 1 E*©rt« 

(f+E6) lfflE#^7K:l8!tte> 

E5Eit©rtft«SSHo 
(#15 7) f»Eftfc£«MP«© 

5 l»EWft*^*:»fP* 

us t s * wi- a r t 
* mm t ir z #e lEtorta 



system, and several image recording elements 
respectively arranged on the image-formation 
surface of the above-mentioned image- 
formation optical system corresponding to each 
above-mentioned optical path by which a 
conversion is performed selectively, . 
(Additional remark 2) The endoscope 
apparatus of the additional remark 1 having 
above-mentioned optical-path conversion 
means is the direction transducer which 
performs the conversion of the direction of the 
optical axis of the above-mentioned optical path 
in the fixed direction, and drive means to 
change the position or the direction of the 
above-mentioned direction transducer.. 

(Additional remark 3) These image recording 
elements are provided on the end of the 
endoscope. 

The endoscope apparatus of additional 
remark 1 characterized by the above- 
mentioned. 

(Additional remark 4) at least one of these 
image recording elements has higher sensitivity 
than the other image recording elements. 

The endoscope apparatus of the additional 
remark 3 characterized by the above- 
mentioned. 

(Additional remark 5) It has the camera 
connected to the endoscope main body of the 
above-mentioned endoscope apparatus. 

These image recording elements are 
provided on the above-mentioned camera. 

The endoscope apparatus of the additional 
remark 1 characterized by the above- 
mentioned. 

(Additional remark 6) At least one above- 
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t tic, «reajB3t* 



stated of several image recording elements 
provided on the above-mentioned camera is a 
solid-state image recording element with an 
image intensifies 

The endoscope apparatus of the additional 
remark 5 characterized by the above- 
mentioned. 

(Additional remark 7) It has control means 
which changes the above-mentioned image 
recording element which corresponds to the 
optical path converted with above-mentioned 
optical-path conversion means, depending on 
the conversion of the optical path of above- 
mentioned optical-path conversion means for 
the condition of operation. 

The endoscope apparatus of the additional 
remark 1 characterized by the above- 
mentioned. 

(Additional remark 8) While performing 
selectively the radiation of white light and the 
excitation light from ultraviolet to blue 
wavelength, when choosing the above- 
mentioned excitation light, it provides to the 
image incidence side of the light source device 
which increases a quantity of light, image 
recording means to image-pick up the reflecting 
image or the fluorescent image of the examined 
object, and this image recording means. 

The endoscope apparatus having the colour 
liquid-crystal filter transmitted selectively, timing 
to which the radiation of the above-mentioned 
excitation light is performed from the above- 
mentioned light source device, and the timing 
controller which performs synchronous control 
of the timing of the light which the above- 
mentioned colour liquid-crystal filter transmitted 
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mm i o) tmmtom*ttist 

" (#E 1 1 ) WlBrt««©«fR 



wavelength longer than the above-mentioned 
excitation light, the light with wavelength longer 
than the above-mentioned excitation light, and 
the light belonging to the full-wave length area 
of above-mentioned white light. 
(Additional remark 9) Inside of the light 
source device which performs the radiation of 
the light of an ultraviolet from blue wavelength, 
and illuminates an examined object, and the 
self-fluorescence emitted from an examined 
object, the endoscope which has the image 
recording element which records several 
different wavelength bands, the image-signal 
process part which superimposes the image 
signal of several wavelength bands, and 
outputs it by image-signal-ising the signal 
recorded, the monitor apparatus which displays 
the image signal output from the above- 
mentioned image-signal process part. 

In the endoscope apparatus which has these, 
the above-mentioned endoscope has input 
means of the gain setting signal which changes 
the ratio of the gain of the signal of the above- 
mentioned image-signal process part by the 
wavelength band which the above-mentioned 
image recording element records. 

The endoscope apparatus characterized by 
the above-mentioned. 

(Additional remark 10) The above- 
mentioned image recording element is provided 
at the above-mentioned end of the endoscope. 

Above-mentioned input means is provided on 
the operating part of the above-mentioned 
endoscope. 

The endoscope apparatus of the additional 
remark 9 characterized by the above- 



99/10/26 



35/40 



(C) DERWENT 



JP11-113839-A 



mentioned. 

(Additional remark 11) It has the camera 
with which the eye-piece part of the above- 
mentioned endoscope was loaded. 

The above-mentioned image recording 
element is built into above-mentioned camera. 

Above-mentioned input means is provided on 
the above-mentioned camera. 

The endoscope apparatus of the additional 
remark 9 characterized by the above- 
mentioned. 



[0 0 7 9] 



[0079] 



[38K©3&*] [EFFECT OF THE INVENTION] 

JJAii&^fc «£ o (d % ^^^{c^ According to the endoscope apparatus based 

SrtfitSfeSltfiUL X^fiyf^ :£< |p] on this invention as described above, because 

— &i?©fi^tt£&&tf*&3tett the usual observation image and the 

^^^r^ — ^i^^±}c^^:"C# fluorescent observation image having the exact 

Z>(DX\ ^fMf(Cj^gL£r-^x.5 same visual field can be displayed on a monitor 

w b ft < $t?£&l!£f&r&tT O^Lb apparatus, a precise diagnosis can be 

i£*ljfebt£Z>o performed, without giving the operator 

confusion. 



[BRIEF EXPLANATION OF DRAWINGS] 



[Hi 1 [FIGURE 1] 

2MBW©SfiM <DMM<Dftm^& The block diagram showing the entire 

5rtl&£l!Sfi©£ffcW^£:;^"t~ component of the endoscope apparatus based 

%J$Mo on the first embodiment of this invention. 

[B2] [FIGURE 2] 

#3693©^ 1 <DMM<DJ&1&<D& The sectional view of the fluorescent 

ff20Of^4^5ft^il:SS(£ffiV N 5 observation camera used for the endoscope 
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%L%MM$i * 7 (DWfM^o apparatus based on the modification of the first 

embodiment of this invention. 

[HI 3] [FIGURE 3] 

&9&&<Ot& 2 <D£M<DMWz{% The block diagram showing the entire 

5rt!Si£!Sffiw£ffcS^£^i~ component of the endoscope apparatus based 

^fi£HIo on the 2nd embodiment of this invention. 

" [04] [FIGURE 4] 

#3893©^ 2 (DMM(DMWi\z& Explanatory drawing showing the timing of each 

%fo&^£W<D&M<nW)i¥&<< part of the endoscope apparatus based on the 

1t7M~W$R Hlo 2nd embodiment of this invention of operation. 
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[02] [FIGURE 2] 




— ei 



[13] [FIGURE 3] 



99/10/26 



38/40 



(C) DERWENT 




DERWENT 



[04 J [FIGURE 4] 



< 119 IRIGIBI B' |R|G|Bl B' I R f 
JU* | Igj | G | R 1 gg | G | R | *W 
I I I I 

asstt *5tiEfc a*** 

[translation of Japanese text in Figure 4] 
by row: 

rotating filter: RGBB'RGBB'R 

colour liquid-crystal filter: transparent G R transparent G R transparent 

lamp light volume: normal image - fluorescent image - normal image - 

fluorescent image 
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Derwent shall not in any circumstances be liable or responsible for the completeness or 
accuracy of any Derwent translation and will not be liable for any direct, indirect, 
consequential or economic loss or loss of profit resulting directly or indirectly from the 
use of any translation by any customer. 

Derwent Information Ltd. is part of The Thomson Corporation 

Please visit our home page: "WWW.DERWENT.CO.UK n (English) 

"WWW.DERWENT.COJP" (Japanese) 
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[«MflBI#<0ttil] 

[«iji«>i¥i&*K9i] 

[000 1] 
[0 0 0 2] 

[&*©&«] is¥, rta«K:j:»)4#*»e>©s**3t 

[0 0 0 3] t*BJtCJt«:BI»H-5i:-t©afi*J:5 

K) , FMN (77my??WK) , tfy^V* 
St, «fti:rottSH«asWtttftorSfc 0 h p 

D (A7h^7^!)V) „ Photofrin, ALA ( 6 -amino 
levulinic acid) \t x SS^W^aftt^*) 9 , dit&ift 

[0 0 0 4] «^%Wfflcfflv^5i*itt(KRB». f*lffi$iE 
5JC*«Sn-CJ3 0, 4#lffl¥8-2 5 2 2 1 8tt-e© 

[0005] Sn©t>©(4, fi&&©5fciS8S]ilc:i§f£tagS 
fflRU ! «7fem^fflro2a«<;)lS«7t^^^MK1-5 1 1 

tic, rH&ttffc3t*9RA»5>roffc4:«ft«*jc«*i-5 

[0 0 0 6] fg2©t>©l4> rtfift©jte«SSKiiJlf«JS 
•eft»<fc-*5 BflMS-7-tr MMtoftflia* fcttfcff 



[0 0 0 7] 

U J: 5 t-TSgRS] ±i£©fg l ©(*)£«!£ 
[0008] jg2©i*!£ttg$iEf:t. e-A^y 

[0 0 0 9] 

[WK;IIHW-5t6«)T»] *3g?>!l4±I2H$II£ft?& 

^ix^WEBSftSBftoBB** t ZG1rZ> -b£<& 
[0 0 10] c©*Wt«5rtfi«IS«lcj:ixtf. KM 

[0011] 

mmnnmmm] etr> r©^B^©^i©nte©^ 

*»«Ml *r*ii»*H "C fc 5 . 
[0012] IH l KS-fJ: 5 I-, A^ttSB 1 14, rtfi 

[0 0 13] ftftgtttl 0(4; #A»f£, MflMfcfftfc 

M&i 3, oa»e>©iwfeflH3-fcft*i& 

[0014] K^-^SJ 1 3 ©jtiKSIE 3 

0ffltcf4, S#£g$W5fc*©7>r hXf-f Y**9 9 
1 5^J2(te>tvTV>5„ Ktf'T K=»*** 1 5d»fe 
7^h^ K^-^A-SRl 3, ftf^gpi lSO^A^l 
2 ©rtSBSrSft L"C, JfASfU 2©«l^fcot7-f 

77^^1 6©5feiSf«!|IC»(6]tT, #Ag|51 2©JfeiS{i] 

[0 0 15] JfASSl 2©5feffi|ci4, AMI 8*SES 
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[0016] «{ft%¥* 1 9 ©tMt«G>*«l±fcttit» 

4r9o° g&t-ST'y xa2 0 7)5&tt£>*v-o^ a yyx 

A2 0f43tf?hfJ2 1 ^LT^rr^fai-? 2 2 
(Cl@^$ix5o H=T7^fai-? 2 214, tttttft^ 
Si 9<7?)ttA(CfiioT7'y XA2 0 4r»ft**«r 

ji<»au s aaiiTBi*ufc2o«){tW!:^yxA2 

co, *>5v^fflW»*— ^««tJ:5!>©) ^ 

^^i^^;? 2 2*»e>»4-t<0lBSIi4rlWIW1"5fc»«)*l* 
2 3#«**aas«4 otcjgiasti-c^s. 

[0 0 17] Be**-?* LfcttiCiiii'i' 3 = 
Hfc^ y 2 0 It J: 9 K***ifc*K±fc*i»t5IS«t 

1^2 4/^iflaStiTV^,, haes**? 2 4 osxb 

2 4a ©8a«U4fflA» 1 2 LTiS^5 

[0018] m«KISt l ^Lfc{4:S{r^v ; ->3i>-^$ 

«5S^ 2 5!Weii**lTV*$. £ft*&flM4aMf«*fli 

Slf2 5tlU|**«m5l«UW-, WxllCMD (C 
harge Modulation Device) tf&fflV ^5 C0#&VV * 
fc, !5iSffiit«fe^^ 2 5CO£3tE2 5 a©g3»tt:J*A» 
1 2C0ft^*[*IIC*fLTffi^-i)-5^#i ^ftTV^ 
[0 0 19] 3fcflH&«3 OfcttdMr/V^z/fcSVW: 
K5 VT^CoKiW^T" V73 l^Kttbft 
TV^-So ^»ffi7>7'3 1 7)5564 Lfc5tH«3tU->^ 3 

[0 0 2 0] i«iWJS7 V73 1 h^-C K^r-f^ 

'^s\?'**? 4>\,*tmW&Z 3{c,fcoTI±iLAftlaft 
iCP&ttktu-C^S,, rc0ls]etg3 3(4=> hn-^ 3 4 

ho-7 3 4 * 3 5 OSETOJ^tt, iifc 

9 3 6j)»5) = yho-7 3 4 

icA^ftsm^ffi^K&^TfTfcftS,, mi 

■ctt, y 6 trxmea 

3 0 CL&tfS J: 5 lw Lfc#, rt%gt*# l 0 coj&tfHgB 1 

a&&fls£ l 4 tf 5 6 «o 9 & x. safe <b ff i r t # -c # t . 

ttf^±ffaST*5 0 «±»3t^H3 0©#j*K J: 9 
JfcKfJwifEco^V K'<* 7 w ##A$ixTV^# 
£\t1f&%r®(D%.(D?>.&y J K77^^1 6 t£A 



MLv 7tSSf ^<b^ K^7^^asflH8*n-CV^ 

*frttefe*a*Am-a. 

[0 0 2 1 ] ft*fe9ttB 4 0 ICttBttflMfc*? 2 4 i» 

3t«*fflfli*»a»4 2i^rtK$tL-c*5y, -en-en 

? 2 4 StfiBii&SSfcif^ 2 5 i L 

[0 0 2 2] ii^a&flHt #*asau 1 &I>**ft®£?/8 

3(CA7J$ix-5„ B«H30 9 8lx.a4 3CJ4, ii»/»3t 

>-),ci-7 3 4*s»4-t-5ii#*Sii«3t««iwv^-f 
ni»SrJ8«-*-5a««*iSSA*$n-rJ3 9, rrT-ii^ 

aus/mss-awaau 1 i*#«j&ffl«**j8»4 2 cob 
[0023] mm&mt 9*&att4 1 

ft*«ia»4 214, **V?*iHtt««3H^2 4&VK« 

1*) fcffL-CV*3. 
[0 0 2 4] $*btC, {f^&Ji&S4 0(CI4, !)-77 

^^^.-c-^ 2 2%KiH-5anei»ji99S4 4^jK$n 

Tfc9, ±ffia>'hn-5 3 4a»e>ro»W«#Sra»4 

t, yy xa 2 o &±e**i&t^*T*-rteBf£#s* 

[0025] *7t, ±ea*«*»±a««#uiifli-fH&a 
sr>4 isu t ^?feMSffl{f^asi5 4 2 ct«ttsn-cis 
y, ii«flr*©*t«««i»aa (ant, a^ft^&i 

$n^„ 

[0 0 2 6] iBffe«)9»^.A4 3£>e>H££*l£Kftfll 

*tt*=^3S«5 Ofciiffe^ DBS 5 l ±ic«*$n 

[0 0 2 7] iskic, *mm<vB1&<r>®i¥&WLmirZ><, * 
-f, 3>ho-7 3 4*»e>3f^ro«#**85^jSlo-C» 

rtWBiiimiiw-Kita, afejt 

,f.iflTti^ L A«S 1 2 Sr.ft#©#rttif A L 

[0 02 8] ii^M^^- KT-14, JtaS^ffi 3 0 CO ±B 

i^iWa^^ys l?)^aiW$tt5efe*/ii s 7^ K 
77-f^l 6ICAWL, #ASI51 2 0>jfeiBl£ttl7fc!HIJl 
®1 7d»?>««iflc«:Bawr5. 

[0 0 2 9] 5taWKtt3 0*»6efi,5tiSmW*nTV^ 
^l®t?l4, JtM^tt3 Ortfflayhn- 7 3 4frb<om 
R.i$%r\Z.i. 9, 7UXA20 t40CO^T7p1-ffifilC*' 
v J v-3->^'$nTV>-5„ rcOTt*, s^^^cortia 
6ltt(4««« 1 8 . ^{&)t^* 1 9 y XA 2 0 



(4) 
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[00 3 0) jtj^S3 0rtK»3Vhn-7 3 4^P>© 

htv>5. rftic<fc9. ESttffi&iff* 2 4±ic:ss{fcL7i 

ai4 i\zAt)£h, w&iE^ogzm&m&teZixtz 

*V ilftgigSilifc^liE 5 l±id^Uffl^HS 0 
[00 3 1] 1 2 co$fe«^«^-t 5 g WSB&ICSJ 

[0 0 3 2] gft®^- K'C:fc^TI4> =Vl-n-7 

3 4 ri»ibrom-*3-ic<fc 9 K'<* y -c /w* ^iftffS? v 

*V ^VK^^^/u^iSigLfcWfeTt©^^ h 

[00 3 3] Sftglfg^- h*-Ctt, ftK&IE 3 0 rtCOn 
^Sn — 5 3 4^P)C0iglR(S^J:9, 7^X^2 0(4 

[0 0 3 4] )tSU£g3 Oto^ hn-7 3 4/J^cO 
9 . $%ft£ffl{g«-&lg|S4 2STJ?cntc 

SftT^S, £ file J: 9, K«g£fttt»7- 2 5±«£{£ 

354 2ICA73$n> B»fS*^©*ife«S#&**Ufc 
fc, BfcSJ 9 fexSU 3^U*-^M5 0(Ci£ib 
ix, £3W^B*#KB5 l±fc*£Lffl3;h,5. 

[00 3 5] *:Hlfi©JBjgjctg5rta«§fiBTI4, S# 
A*®*!* 2 4 fc ftjg£&ftff ? 2 5 t Ktt, 

[00 3 6] wiiE^fci -) ic x *Hl£«>^li^5rt 

[0 0 3 7] B2*#!!RL&tfe>. ^Xtt^ttl£«2 
[00 3 8] r»«»W4, *105*»«)»<ftlC*JV^T 



©-?£>-5 0 

[0 0 3 9] *HlS©J&lili:fl'$$3t«g;(7 ^760 
(4, 7 7"f/<^=-^0»#»6 lttOtSJlftlKMR 
6 2fc«#l,-08l^&ix*. rrt?, 2rtfct>3t 

77 7- 7 6 0 Ltzmz&® LX7 7J'<*=>-7<D 

[0040] ^Tttaas^ ^60 rtsuici4, ii^m^fc 

[0 0 4 1 ] itTtffi&TJ ^76 0 f*jroAW3tSSS"f \ai, 
7tS§£9 0° RBk'tZT')) XJ*6 5&W\itbtlX^Zn 
7*D X3, 6 5 ICI4ffitt^Sffl W<- 6 6 sWgBSJvcia 
9 , fiEIIEI&ffl W<- 6 6 C0ffig|5{r(4y 7"67 P> 
tl-C^jtS^*^ 7 6 OCD^v^^e 8 ©fl-gPI-SiO* 

[0 0 4 2] y 7*6 7tr)f U&tr£££J:9, 7*!*XA 
6 5f4ElW^(7){4g(c:^i)jL > SflggJ5 6 2 C0S#S(C 
R»7 otufcEiftffifglig^- 6 3 ±tt:rt«BB4:8B1-a. 

[0 0 4 3] 7 7*6 7£3I< r ilii:^ 7°yXA6 5 
»4H©£»©{fcBfcfM»lU SUMS' 6 2<Z>*£ttB£Bl7 

[0 0 4 4] [Hfcflllfeilf 6 3 XtfflSJ&t&ifeift* 6 4 

t rofS *«m» t ©ffl-cBSMH§-Rt«Hft« 
S1-^«»i4ft^-7— 7*/u6 9 t ur-frWi^iaf)^ 

[0 0 4 5] 3t*=|S«3 0. {1^3^114 0S.Ut*= 
^^H5 0140 1 iZ7FLtzi>0>bm&X'bZ>frby ^r© 

[0 0 4 6] #*JBWC«5i*|«|ftS!EllTra:» ^TtM^ 
ffl7Jp<7 6 O^7 7'C'' < ^='-7 P (75^01la56 2 ICg* 

L, 7 fcffLiitf iifct, %WKB3 0©anr 

/*3t*«W9*^.^-f yf-3 6^:fflv^■cia^lf^R^^*- 

[0 0 4 7] *7tffi^5rSti>t#IC(4. 7 7*6 7 

Sr?Kttt>'-, 3tMiH3 o©a^/*7tm^ , i0 9m 

[0 0 4 8] *«j&wc«5rta«»Bfc±*u*, mi 
©nft©^(§(c^5rtm^B©^*icspx-c, #s'j© 

-7 s Srfflv>TS5t?a^^-t-5r i7)5T-#5= Lfe^o 
T. R#©tt«Blc*> 7*i6JP-*-« «lt-C»3t««*ff 

S©^/!c5ffi*©7r-r/<^3- 7 *^tt^Bi|gt/j:5o 
■C, *rt©**<c»{t©***«aspr(IBi:/j:5. 



(5) 
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[ 0 0 4 9 ] &|£, r<afSIJlwa*2<DHJfc©^fg£H3 

[0 0 5 0] r©ff2©HJftro««»±, rt«t©»AS6 
ftiSfcRtt 5>ixfc¥- ©IS&iSt^ |c «t o X®#m&foR 

> ^ a y b n - 7 it i o rasmns b gytmrn t 

[00 5 1 ] m3ic^-r J: 5 C, f^ti^e i o i j*, 

rtfcts#*i ioi, ft£gt##i i oimwytzm® 

•tz>%WMW.i sobs rt3Mt##i l 0KLt.V&<bti 

fciwtflrfl-*wflMt-*-5«*»3!iiiEB i 4oi, f*msi 

H{££*^-f 5*-?lgBl 5 0 i*»e>fl»fiJcS*i5. 
[00 5 2] UOtt, *f Ai&f£, fc&fiSlft 

&tf-&W{f^&ffl<a^&fT5fcftro&f1^1 1 1, 
ftKSrttJfASnsaHftOJfASlSl 1 2, %«&ai 3 
0^©SU5]7fc£rt«&*#^&A-r5 7-1' f-tf-l' K-7" 
-^/WgCl 1 3, K.W9&ig#ftl 1 OA^bnmikit^r 

zm^&mmmi 4 o^giHi-s«^-*— ^aui 1 4 

[0 0 5 3] 7-T htf'T Y77 4'*l 1 

1 7 %i<D^M<DBm<oh<nbmmx'foz<Dx\ t& 

[00 54] ft&m<OftA& 1 1 2 OftiSfclM:, 
1 1 SiSESix, *«>(l4flllc1Wft#:«)rtffi*lk*:eik 

[00 5 5] 1 9t@ft»i^l 20t 

©fflKte, 1 2 l&f&ftbtlX^ 

5= f^B B B 7^yu^ 12 111, ffl'$i8&z£?)mffi 

•tZKvtiL&ZMn'tZZ.btfm&X'h*) , Hfrit^^ 
f 1 2 0±lc£«««fi©3fc©*fc£« 5*3 

fc5V^i-t-<T(OitW3^iSc03t$ril^Wl-iS®^ 

[00 5 6] fi*!fil£»£|5 1 1 1 KI4, S^jfflS^i 1 
1 2 0O^y«;IWt5fcft«>A*¥ai 2 2^!2»t 

[00 5 7] 7tSS2£fi i 3 o lc»4, iKffimy vf\Z\ 
lkTI$k%V^X \ 3 2 *Vt*5<9, 7 4 K 

77^/<l 1 6C0ffiffil-**^VXl 3 2^bfiOWW3t 

[0 0 5 8] &1bV>X\ 3 2t7-f h^K77^'< 
1 1 6 0OA#tfflffit coraiifl, EHte7^/l'* 1 3 3 #8* 
ttibftTI^So WfcVjfrtri 3 3Cl!4Sc, Jf, W, * 
3tJsbfiffl©^« 4 oco7 ^ /b* tmtf btiXis 5 , 
* l 3 4tiO0eSSftSixT±IE«-«fi««<Z)3t«:5 
^F^hVT-l'^ll 6 KUffi&Aat-f-Sc 



[0 0 5 9] 1 3 414. ltm.mW.1 3 Ort^Htt 

feflfc*^ jy^yfn-? l 3 5\C£oXZ<DWlft 

wm-14, «^-4aasai 4 ost/^®«7V7°i 3 1 

i©*i*atffcStfSJ:5lo&:o-c^5. 

[00 6 0] ft^-ftJI&lt 1 4 0 10114, 1 
2 0d»fc©«Mfefi-i§-£SiflMfc1- 3ft-5§-«iJIgBl 41t, 

flMHGSSBi 4 i^W73l-5Si«ft#*ffi1S1-5Si<fep< 

*H42t, S^^^'J 1 4 2tJlE1t**lTV^«» 

0Mttfctt4ftM-r*aftR6* 1 4 3 t ipwlx) bixx 

[0061] ftf-toaas 1 4 114, 1 2 0 

S. 

[0 0 6 2] fBtl 3 OrtW^-T ?V^yhn- 
7 13 5 a»&«*H&SSg« 1 4 0 JCi||63xfcWtP(S* 

(4, *?-mM>7 a A*? 121, fs^asci 4 isu? 

iiffe^JJ 1 4 2(C#rij&£tv3 0 

[0063] ^^-ffifs^^/u^ 1 2 ittr©iwws* 

iSf^ffl^fTP, 
[0 0 6 4] ft ^«aas 1 4 1 14 r ©fH»fl ^ICJ: <0 , 

[0 0 6 5] iBlft>*y.l 4 2Hr©Sd»flT*Sr 

*»tT, *fe©Bfc«*©»*i&*lli!l»*fT5 s 

[0 0 6 6] jH^SE-g-SB 1 4 3 icSc-g-^a^tL/ciii^if 
^•14, t-^Stl5 0_tl;:a*r«tiWttU 5 lMf 
1 5 2 b LX&tfZ ivZ>„ 

[0 0 6 7] H4Sr#BSL*iJSP), »2©S1© 

;y^y]-a-7 1 3 5|t,toTSiJffll$tl5(e]te7^ 
/u^ 1 3 3£>3iS&£flU£, *5-«|7^^ 1 2 1 
co@i§J!i£ft^*5:0 ? Wa7>'7 , l 3 1 cottftcDNfflHft 

[0 0 6 8] MM&y'y-T'l 3 l^P>OJtf4, [Hlte-f5 
Wfc7<<fr9 1 3 3^ri®ig1-5r tlc«tU, H4coj;9 

id* (R) , it (G) , W (B) Sl/*7tSb;eJlW# 

(B' ) t<t9, 7-f htf-T K7 7 ^^l 1 6ICAW1" 
5„ LfciloT, »t#(4rco)«ff-C-#feW7tt-<t l 9.HS 

[0 0 6 9] *tfefrro«f4, *Sifc3fc¥3R H9^LT 
jSS^^/w^ 1 2 l^rSigL, IffitI? 1 2 
0±li^-f5 u A7-M7^V^12 1I4 H4(c: 
^■TJ:7IC, gSWtt^R, G, B©t#{cf4±iSSjgiS 

1 3 3©lHli|toC0-^^(CO#, jiffi-®^C0R, 

G, B»«atJt**«l*roG, R««©M-5o<Oiii«l*S 



(6) 
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[0070] z. ©ffi&fi^ti, B *«aa 1 4 i icess 

ft£„ 

[00 7 1] PHfc^D l 4 2KE1§:£ftfc±E5o© 
H*0?t>, ffi^ffi^OR, G, BttB£ft£-ftl4 3 

icraftS-fr-fr bftTil&a&Bfg! * fcs. 

[0 0 7 2] Bft^y 1 4 2iCEH£ft/t±E 

5001ft©-}*), i£3tjgg©G, RBBtt, BBifc£- 
$Bl 4 3fcXfiia£fe$ftTB*«BBBi:*6. 

[0 0 7 3] £©J:3fcLT»&ftfc«*«BB*i« 

ft®.&m&\z. *-9-$m. 1 5 o±ica['«T***ns 
£ 5 icbbb-s-b i 4 3 {cx'&m&ti, 1 5 

0 f£-C**£ft5 c 

[0 0 7 4] &*3 % -Kfc£fto»e>**&ft««tttt« 

[0075] £?>(;:. a^-r5.t.#^ffl^gr»ffiiCcfco 
t> «;|*{M»fe»-fre>ft3«ft©£BtfSfc3 
So *HJfico^icj3v^-r«, *{^S5i i lid 

R»*e>ftfcA/j*&i 2 2d»e>«^-*aasisi 4 iic»* 

SrArtLT, BB«©ftB*BBT*SJ:$lcL"t* 
[0 0 7 6] £©B2©BB©»BK:J:ftHt, -o©@ 

[0 0 7 7] *liiS©^!li<oiftWic*5^T, 

BBB^ 1 2 0 1 1 0 ©fcBBKRtt 5 i 

$fcUfc#, JhBaxMfcNBKAaBOltiUMlcB 

E©Ji«*fc5VMiJt©Afl¥&fc£fc# 

[00 7 8] JW±3£^fc**BCtt3rtBBJ!4&BA 
It, &©£ 5 fcgjfGSft? 5, 

(#iei) ««*©rt^«*Rtti-aBBft¥*fc. 

(#E2) Bffi*»BlJI#aW\ flME3fc!&©ftl*©lSj£ 

ZW&tirZ {+E l E«© ftftttBft. 

(#12 3) «ME*«©a«B^tt, rtfi«5feJBKKt'te> 
tit V * 5 r t * tttt 1 1" 5 ttfE 1 K«©P*1 ttfitSB. 

(file 4) !»£«»©««**©'>*< it-otitto 



5tte3e*©rt«B»B. 

(ftE5) fitErt«S!^B©rtffigi*#l£g3i£ftS;& 
^7«rtU ffi£Bft©£{fc£?-ttffiE* y KlRrt 
ftT^-5 w t SrWttir-f 1 £ft©l*i&B£B. 

(f+E6) B«*J«?lCRtt&ftTV*$«»©BB** 

#©B#BB**Tfc*::££#»i:1-5ttE5E«© 

Eft iCT $ ftfc TtSS 5 fifiEfli& 

6fl-ElE«©rtB*SB. 

(ttE8) e&*&tf*0.;J»e>ff4tt«©iafi*«:aMR 

bbi-5b*¥b&, r©am#a©ffeAW«ncR»tb 

ft, 8MEBfi*J:9 t>fttt»!g*K:«-f 33fc&WWEe 
fe3t©^ftS®«{cJR-t-5 3t«ra^WKa58"*-5 * 5 - 

ftS*'!' 5 V^i, «rE*7-«fi7w/i'^^BliEftfi 

(#e 9 ) e>*fejftft©*Sra«' UR«*fcHR"Ji-*- 

*»©»* 5 »*ff«*;i«t5j|«*f«:tt5rta 
Bt. »B$ftfcflr**BBfI*fcU ««c©Bftff% 
©B««fl-*«««!fflU-CU/3i-5B(ftflr*«B»i:, 
HfrEB«^«i^SC^%ai>3$ti5Bttt^^-Sr^1-5 

flffEalfeB^^BBl-SjfififfWtio-CWEB 

lELc, 

(ftElO) BE«*£?ttBKrtt!Uft%tt£l9:i-fe>}i 
flfFEATl^aii. mffirt«B©*f^Wttt»tfe 

v > 5 r t £ wit t -r * ms, 9 E«t© rt tMBt. 

mm l 1) WE^)tl^©^BSgl5(c^«$^fc^>7 5r 
*U RflES^- : FttiWE*^5lCrtK$^Tt3'3, fid 

EAT^atefifrETj x ? icttit fen-c^s w t t 
^rsftte 9 e«©i^%bbb. 

[0 0 7 9] 

sat inif, ^< B-aBf©a««B«at/S3t«B 

[Hi] **W©«i©H»©»BK:fii5rtaBBBo 
^»««*:*-rtlJ*B. 



i (7) WBflSFl 1-1 1 3 8 3 9 

{ 



[02] *&mo%i<om&w&M<z>%.B&iz&kZi*i& 


2 2 






2 4 






2 5 






6 2 




[04] *^W©M2©||JSro^t^5rt«^S© 


6 3 






6 4 




[^^■roiaw] 


6 5 




1 9 S&&ft^£ 


6 6 




2 0 ^DXA 


6 7 




2 1 xto* 







[Ell] [02] 




[B4] 



0tS7 < JU* | R | G | B | 8' | R 1 G | B | B' | rT 

^7-«&7w ;u* | aw 1 g I R I afl i g l r | al 
I I I I 

a$gi& flHWMT a*®* 



(8) 
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7b V h"5—^©8fc# 



(72)f&95# ±fc ft* 

(72)H9g# _b!f H± 

m^^SEi|*-ir«2T@43#2^ *y 

<72>»JH# itP {Iff 

*K»iSt«IS««-«2T143#2^ *y 

(72)3S93# Wrt g£ 

" *JSC»««E«*#2TB43#2* *U 



(72)£9!# j£- 

«»C^«ES^«2TS43S2* *y 

(72)H^# 

*^CffSSEi|S^S2TS43#2^- *y 

(72)H^# ¥B "ft* 

*Sfffl««K«4-*2TB43#2* *'J 

<72)*9!# §pg k 

JtUSCS»*K«*-«2T143#2* *y 

(72)H^# flrSS * 

**«S«E**-«2T143#2* *y 



